Pathophysiologic concentrations of lysophosphoglycerides quantified by electron microscopic autoradiography.
Lysophosphoglycerides accumulate in ischemic myocardium and appear to contribute to malignant dysrhythmia. Exposure of normoxic isolated Purkinje fibers or ventricular muscle strips to exogenous lysophosphatidyl choline (LPC) results in rapid, yet reversible, electrophysiologic derangements analogous to changes associated with ischemia in vivo. However, subcellular, local concentrations required for induction of electrophysiologic effects have not yet been elucidated unambiguously. The present study was designed to delineate the subcellular distribution and the sarcolemmal concentration of LPC by quantitative electron microscopic autoradiography after exposure of canine ventricular muscle strips to 3H-methyl LPC (200 microM) for 10 minutes. Tissue was processed for electron microscopy with a new procedure developed specifically to spatially fix choline phosphatides and render them insoluble in lipid solvents. Grain distributions were analyzed in the same group of cells that had been monitored electrophysiologically while superfused with LPC. LPC significantly decreased the resting membrane potential, action potential amplitude, duration, Vmax of phase 0, and conduction time. Grains were concentrated in the membranous organelles of cardiac myocytes. Myocyte sarcolemma exhibited the highest grain density (129 grains/100 micron2 versus a background of 0.27 grains/100 micron2). Calculations based on grain densities, emulsion sensitivity, exposure time, and specific activity indicated that the sarcolemma incorporated 5.4 X 10(6) LPC molecules/micron3 of membrane volume corresponding to approximately 1% of total sarcolemmal phospholipid. Since incorporation of only this small amount of lysophosphoglyceride into the sarcolemma was sufficient to elicit electrophysiologic disturbances, the observed accumulation of lysophosphoglycerides induced by ischemia appears to be sufficient to contribute to malignant dysrhythmia in vivo.